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(54) TiUe: ABSOLUTE OPTICAL POSITION DETERMINATION 
(57) Abstract 

The present invention is a form of a digitizer and 
absolute position determination device for indicating the 
instantaneous position and movement of a stylus (8) on 
a surface. It proposes the use of a data surface (e.g., 
paper) formatted with a position-related coding (figure 
la) for indicating X-Y coordinates capable of reflecting 
a frequency of light. The stylus (8) comprising a writing 
element (9) has a light source (17) of a frequency for 
illuminating the position-related coding (figure la). The 
frequency of light is absorbed by the data surface but 
reflected by the position-related coding (figure la) onto 
a charge -coupled device (CCD) (13) located within the 
stylus (8). The coordinate information from the CCD 
(13) is sent to a computer (16) for processing and finally 
the desired information output to the user. 
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ABSOLUTE OPTICAL POSITION DETERMINATION 



Field of the Invention 

This invmtion relates to apparatus and method for generating absolute position related computer 
data from obtaining and outputting the instantaneous position and/or movement of a moveable element 
on a data sur&ce, sudi as might be used for determining the position and/or movement of a pen/pencil on 
paper. In addition, this invention will allow the user to input graf^cal information (e.g., drawings or 
handwriting) and simultaneously provide an original hard copy of the information. 



Background-Description of Prior Art 



The following United State Patents are believed to be most closely related to the present invention: 



U.S. Pat. Nos : 



5.086,197 
5,009,277 
4,845,684 
4,751,741 



5,075,558 
4,975,546 
4,809,351 
4,532,376 



5,075,541 
4,885,433 
4,806,707 
4,364,035 



5,051,736 
4,853,496 
4,804,949 
4,141,073 



Many altempb have been made to detmnine the position of an object on a data surface in the form 
of computer data Both two-dimmsional and three-dimensional position determining devices now exist 
for inputting graphical data such as handwrinen text, symt>ols, drawings, and so on. These devices 
determine the absolute position and/or movement of a stylus on a data surface by converting the position 
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The use of a writing tablet and a stylus is common for inputting hand written data. Most two- 
dimensional devices require contact between the writing tablet and stylus. Three-dimensional devices 
usually do not require contact They normally use a fom of wave energy such as light, electromagnetic, 
or sonic energy. 



Generally, two relationships exist between the stylus and tfie writing tablet. The passive 
stylus/active tablet utilizes a passive stylus interfacing with an active receiving surface (e g,, resistive and 
capacitive methods), Mvivle the active stylus/passive tablet utilizes an active stylus interfacing with a passive 
surfece (e g^, optical, acoustic, tactde, or electromagnetic). A third method using a mechanical linkage such 
as a pantograph is rarely used. 



The passive stylus/active surface method has some significant shortcomings The most significant 
is the active surface or tablet itself Besides being complex, large, heavy, cumbersome and difficult to 
transport, the tablet is expensive Further, the tablet cannot usually distinguish between the stylus and 
another object pressing on it. StiB further, active tablets are diflRcuh to manufacture, subject to interference 
from outside factors, and have complex mechanical and electrical parts that are subject to malfunction 

The active stylus/passive surface me^od also has major drawbacks. Most significantly, this 
method generally requires an awkward tablet besides a separate transmitter and receiver (usually in 
different locations). Further, the transmitted signal can become obscured before reaching the receiver. 

Anotfier class of active stylus/passive surface devices provides relative position information. An 
example is the computer mouse that includes the mechanical mouse comprising a ball rolling on a surface, 
and the optical mouse comprising a surface with grid lines and an optical input means within the mouse 

Both the passive stylus/active surface and active stylus/passive surface methods have the feeling 
of being unnatural and require a significant interface adjustment for the user from the conventional 
pen/pmcil and paper The amount and accuracy of information provided by these methods are Umited. In 
addition, some of these methods require a physical connection between the stylus and the tablet All the 
m^hods provide two-dimensional information. Some provide three-dimensional information. Further, they 
may provide one or more, but not aU the following information: displacement, rotahon, angle to tablet, and 
velocity. None provide ail of this information. 
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A significant advantage of die present invention is its interface. Overall, no matter how good a 
computer interface is, less of it would be better. The present invention allows for an interface that is almost 
identical to that of a pen/pmcil and paper. The present invention is used in the same manner as a 
pm/pencil and paper and all of the computing is done in the background unnoticed by the user. The 
present invmtion turns an ordinary pen/pencil and paper into a powerful computer. The pen/pencil and 
paper are familiar and comfortable interfaces to the user. If die user is comfortable widi the pen/pencil and 
pi^er then the user will be very comfortable with die present invention. 

As part of output, the aforementioned mediods can provide a printed hard copy, but diey do not 
provide an original hard copy as part of die input. In the present invention, the information is input, 
analyzed, then output. Since the present invention teadies obtaining coordinate information by scanning 
a surface and simultaneously placing information on die surface by writing on the surface widi a stylus, 
an original hard copy is produced as part of the input by writing or drawing on die surface. 

Objects and Advantages 

It is an object of the present invention to provide all of the aforementioned information. 

It is an object of the present invention to overcome all of the aforementioned disadvantages 

It is an object of die preset invention to provide an apparatus and method for obtaining and 
outputting the absolute position and/or movement of a moveable element on a data surface. 

It is an object of the present invention to provide an apparatus and method for obtaining and 
outputting the absolute positicm and/or movemmt of a moveable element on a data surface for acquisition 
and output of hand written data 

It is an object of die present invaition to provide a system diat most closely resembles using 
pen/pmcil and paper. 

It 15 an object of the present invention to provide an original hard copy of data as part of the input 
proems of writing on a surface. 

It is an object of the preseit invoition to provide an apparatus and method of the diaracter 
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described in which the absolute position and/or movement of the movable element can be precisely 
determined relative to a fixed refermce 

It is an object of the present invention to provide an apparatus for hand held use 

It is an object of the presait invmtion to provide the aforementioned movable element in the shape 
of a stylus. 

It is an object of the present invention to provide an apparatus of the character described which 
does not require the use of a special digitizing tablet. 

It is an object of the present invention to provide an apparatus of the character described vAnch 
does not require the use of a special transmitter. 

It is an object of the present invention to provide an apparatus of the character described which 
can use a writing surfece such as paper formatted with a position-related coding means for indicating X- Y 
coordinates. 

It is an object of the presmt invention to provide an apparatus of Ae character described which 
can use a writing surface such as paper fcwmatted with a position-related coding means for indicating X- Y 
coordinates by the stylus at die time of use. 

It is an object of the present invention to provide an apparatus and method for obtaining and 
outputting the position and/or movement of a moveable element on a data surface comprising: a writing 
surface formatted with a position-related coding means for indicating X-Y coordinates, an optical data 
input means or detector means, a data processing means, and a data output means. 

It is an object of the present invention to provide an apparatus and method for precisely locating 
the absolute position and/or movement of a movable element wi^ a plane More particularly, it is an 
object of the invention to provide an input/output apparatus for use with a computer that includes a 
movable element, whose absolute position and/or movemmt within a plane can be determined with or 
without a physical cormection between the movable element and die plane 

It is an object of the present invention to provide an apparatus and method for handwriting 
recognition. 

SUBSTITUfE SHEET (RULE 26) 



wo 97/22959 



5 



PCT/US95/16913 



It is an object of the present invention to provide an apparatus and method for optical character 
recognition (OCR). 

It is an object of the present invention to provide an apparatus and method for signature 
verification. 

It is an object of tfie presmt invention to provide an apparatus and method for handwriting 
verification. 

It is an object of the present invention to provide an apparatus and method for finger print 
recognition. 

It is an object of tfie present invention to provide an apparatus and method for graphical 
recognition. 

It is an object of die present invention to provide an apparatus and method for graphical input. 

It is an object of the present invention to provide an apparatus and method for forms processing. 

It is an object of tfie present invention to provide an apparatus and method for converting optically 
input data into coordinate data. 

It is an object of tfie present invmti<Hi to provide an apparatus and method for formatting a writing 
surface with coordinate data. 

It is an object of the present invaiti<»i to provide an appaxaxus and method for formatting a writing 
surface with coordinate data including (1) printing the writing surface with coordinate codes, (2) 
overlaying a writing surface with carbon paper, film, template, plate, or the like comprising the coordinate 
code, or overlaying a surface with at least one coding means, and (3) formatting the writing surface by 
writing on it while scanning, tfien using the written data for coordinates. 

It is an object of tfie present inventim to provide an apparatus and method for formatting a writing 
surface with coordinate data including (1) |»inting4ie writing surface with coordinate codes using ink that 
reflects only the desired frequmcy(s) of light, (2) overiaying a writing surface with a carbon paper, film, 
template, plate, or the like comprising the coordinate code hereby the code reflects the particular 
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frequency of light and/or pattern to be scanned, or overlaying a surface with at least one coding means 
reflecting the particular frequmcy of light and/or pattern to be scanned, and (3) formatting the writing 
surface by writing on it vtiiile scanning, then using the written data as points of reference. 

It is an object of the present invention to provide an apparatus and method for providing analog 

data. 

It is an object of the present invention to provide an apparatus and method for providing digital 

data. 

It is an object of the present invention to provide an apparatus and me^od for digitizing optical 

data. 

It is an object of the presant invention to provide an apparatus and method for learning a data 

surface. 

It is an object of the iH^esmt invention to provide a data sur&ce is made of a material selected from 
the group consisting of paper, plastic, glass, metal, synthetic fiber, synthetic material, natural material, and 
a paper like substance 

Description of Drawings 

Fig. 1 is an example of a coding means using dots. 

Fig. la is an enlarged view of the coding means in Fig. 1 . 
Fig. 2 is an example of dots representing coordinates. 

Fig. 3 is an example of written text on a coded writing surface of dots. 
Fig, 4 is an example of a coding means using bar codes. 

Fig. 4a is an enlarged view of the coding means in Fig. 4. 



Fig. 5 is an example of a coding means using checkerboard*like cubes 
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Fig. 5 a is an enlarged view of the coding means in Fig. S 



Fig. 6 is a perspective view of an embodiment using an image conduit and a PC board. 
Fig. 7 is a perspective view of an embodiment using a self-contained stylus. 



Reference Numerals in Drawings 



1 coded surface 



dot 



quadrant of dot 



center circle 



mner nng 



6 outer ring 



7 ring slices 



8 optical conduit 



9 writing element 



1 0 pressure switch 



1 1 manual switch 



12 lens or light filter 



13 CCD 



14 electronic interface 



15 cable 



16 PC board 



1 7 light source 



1 8 protective casing 



19 optical element 



20 lens 



2 1 microcomputer 



22 touch screen display 



23 function keys 



24 wireless transceiver 



25 pen/pencil clip 
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I>es€ription of Preferred Embodiments 

The present invmtion aims to overcome the aforementioned disadvantages and to provide a system 
that most closely emulates the use of pm/pencil and paper. 

According, the presmt invention proposes the use of a data sur&ce or more particularly a writing 
surface such as paper, formatted with a position-related coding means for indicating X-Y coordinates 
capable of reflecting a frequency of ligjit. The stylus or pen/pencil has a li^t source of a frequency for 
illuminating die surface The frequency(s) of hght is absorbed by the surrounding writing surface but 
reflected by the coding means into the stylus onto a charge-coupled device (CCD) or detector witfiin the 
stylus An output signal from the CCD or arr^ of light sensitive elements is s«it to a computer or 
processor for processing and finally output to the user. The output can be in various forms including an 
image on a computer display or a computer printout. 

The frequency(s) of lig^t to be used depends on die application. For example, infi-ared light and 
hfijit reflecting means can be used for hand writing or drawing on paper. Infrared light is invisible to the 
user and thus does not interfere with die hand-formed images. The position related coding reflects die 
selected frequency of lig^t and the detector picks up the selected frequmcy of li^t. 

One embodiment comprises a writing surfrice systematically coded widi a plurality of dots 1 in 
Fig, 1 designating coordinates. A sample dot 2 in Fig. la is divided into three concentric circles 
partitioned into quadrants 3 in Fig. la. The center circle 4 in Fig. la forms a small circle. yMle die odier 
circles form die inner 5 in Fig. la and outer 6 in Fig. la rings. Eadi quadrant of each ring represents a 
digit of a four-digit number and is further divided into four equal slices 7 in Fig. la The upper ri^t 
quadrant of each ring is the first digit moving clockwise. The outer ring represents the X coordinate and 
the inner ritig represents the Y coordinate. A combination of dark and light slices in die rings of each dot 
indicates an X- Y coordinate in Fig. 2 The center dot may be used for additional data. For example, a 
comb* fion of light and dark slices of the center dot can indicate moving the decimal point of the X-Y 
coordi le the desired number of digits to die ri^t. thus substantially increasing the number of possible 
coordinates. 

The process of writing or drawing Fig. 3 on the writing surface causes coordinates to be scanned, 
input, analyzed, and output. Thus, the padi of die stylus and, more particularly, die writing tip is 
determined Well-known techniques such as interpolation, extrapolation, and triangulation may be used 
to help determine the path of the stylus. 
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Altemadvdy, the position-related coding means comprises any means for indicating coordinates. 
For example, a bar code system Fig« 4 and Fig. 4a or a system of checkerboard-like cubes Fig. 5 and Fig. 
5a can be used. 

As wdl, tfie means for formatting comprises any means for imposing coordinates onto a surface, 
including (1) printing tfie writing surface with coordinate codes using any means that reflects only fte 
desired firequency(s) of light, (2) overlaying a writing surface with carbon paper, film, template, plate, or 
the like comprising the coordinate code whereby the code reflects the desired frequency(s) of ligjht, or 
overlaying a surface with at least one coding means reflecting the desired frequency of lig^t and/or pattern 
to be scanned, and (3) formatting the writing surface by writing or drawing on it while scaiming, dien using 
die hand formed graphical information as points of reference. 

In a first embodiment, the stylus is composed of a pen-shaped optical conduit 8 in Fig. 6. At the 
lower scanning end is a replaceable and/or retractable writing element 9 in Fig. 6 connected to a pressure 
sensitive on/off switch 10 in fig. 6. A manual override on/off switch 1 1 in Fig. 6 is provided. The scanning 
end is angled at 45 degrees away from the writing element to be generally level with the writing surface 
and is optically formed to read close to the surface. The stylus can scan with the writing element enabled 
or retracted. Optionally, the scanning end comprises a lens, lens shade, and/or light filter 12 in Fig. 6 and 
the stylus can scan at various distances depending on the lens used. The stylus can scan and write 
simultaneously, scan only when the writing element is retracted, write only when the scarming feature is 
not activated, or scan in all modes, depending on the function selected. 

The upper end of the stylus comprises a CCD 13 in Fig. 6 facing down toward the scanning end. 
C<Mmected to the CCD is an interface means 14 in Fig. 6 for interfacing the CCD to the cable 15 in Fig. 
6. The cable in turn is connected to a PC board 16 in Fig. 6 placed inside a personal computer The h^tt 
source 17 in Fig. 6 is optionally placed at the upper or lower end of the stylus. Wires connect the 
electronic components. The upper end of the stylus is enclosed wiA a protective casing 18 in Fig. 6. 

A second embodiment comprises the aforemmtioned writing surface and a self-contained pen- 
shaped stylus. The stylus includes a replaceable and retractable writing elemmt 9 in Fig. 7 at the lower 
end connected to a pressure sensitive <m/off switch 10 in fig. 7. A manual override on/off switch 1 1 in Fig. 
7 is provided. The scanning end is open and angled at 45 degrees away from the writing element to be 
generally level witfi the writing sinface. Inside the stylus above the opraiing is 4ie optical element 19 in ' 
Fig^ 7, optically formed to read dose to the surface. The stylus can scan with the writing element enable 
or retracted. At the bottom of the optical element is a lens, lens ^lade, and/or hght filter 20 in Fig. 7. 
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Optionally, the scanning end comprises an interchangeable lens, lens shade, and/or light filter 12 in Fig. 
7. TTie CCD 13 in Fig. 7 is witfiin tfie optical element. A microcomputer 21 in Fig. 7 is widiin the stylus. 
An interface means 14 in Fig. 7 interfaces the CCD and other components to the microcomputer. The light 
source 17 in Fig. 7 is placed at the lower end within the stylus near the optical element Wires interface 
the various components. On the side is a touch screen display 22 in Fig. 7. Function keys 23 in Fig. 7 are 
near the lower end of the stylus below the touch screen. On the upper end is a wireless transceiver 24 in 
Fig. 7 for communicating with other devices. OptionaUy, a pen clip 25 in Fig. 7 is near the upper end. 

During the process of writing, the writing surface is scanned of coordinates whereby the Ught is 
reflected from the surface, and onto the CCD. Data from the CCD is sent to the micro processor for 
analysis, and finally output onto a screen. 



I claim: 

1 . A coordinate sensor comprising: 

a data surfiice fomiatled with at least one coding means for designating coordinates of at least one 
point oa said data surfoce; 

a detector means for detecting said at least one coding means and for generating at least one 
output signal thereof; 

a processing means for receiving and processing said at least one output signal, thereby to 
determine the position of said detector means relative to said data surface. 

2. A coordinate sensor according to claim 1 , whereby: 
said data surface comprises at least one dimension; 

said at least one coding means comprises coordinates for at least one dimension; 

said detector means comprises an array of Ught sensitive elements grouped together in at least one 
dimension. 
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A coordinate sensor according to claim 1 , whereby: 
said data surface comprises a substantially planar face; 

said at least me coding means comprises coordinates for two dimensions for a plurality of points 
on said data surfitce; 

said detector means comprises an array of light sensitive elements grouped togedier in two 
dimensions. 

A coordinate sensor according to claim 1, whereby: 

said at least one coding means comprises an optical image; 

said detector means comprises an array of light sensitive elements; 

said processing means comprises a computer. 

A coordinate sensor according to claim I selected from die group consisting of 

said coordinate smsor whereby said coordinate sensor is designed for use witfi a computer, 

said coordinate sensor whereby said coordinate smsor comprises a computer display, 

said coordinate sensor whereby said coordinate sensor comprises a computer printer, 

said coordinate sensor whereby said coordinate sensor comprises a computer, 

said coordinate sensor whereby said processing means comprises a computer, 

said coordinate saisor whereby said data sur&ce comprise a writing surface, 

said coordinate SCTsor wiiereby said at least one coding means is printed on said data surface, 

said coordinate smsor whereby said detector means comprises a writing/drawing means for 
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said coordinate sensor whereby said detector means comprises a writing/drawing means for 
writing/drawing on said data surface and further comprises an original hard copy means for 
forming an originai hard copy made by said writing/drawing means on said data surface, 

said coordinate sensor whereby said data surface is made of a material selected from the group 
consisting of paper, plastic, glass, metal, synthetic fiber, synthetic material, natural material, and 
a paper like substance, 

said coordinate smsor wiiereby said at least one coding means comprises a reflecting means for 
reflecting said at least one coding means to said detector means, 

said coordinate sensor vs*ereby said detector means is selected from the group consisting of a 
st>ius shaped detector means for hand held use, and a hand held detector means suitable for hand 
held use, 

said coordinate sensor whereby said data surface comprises an overly means for overiaying a 
surface witfi said overlay means selected from the group consisting of carbon paper, film, 
template, and plate, whereby said carbon paper, film, template, and plate comprise said at least 
one coding means, 

said coordinate sensor whereby said data surface comprises an overiay means for overlaying a 
surface with said at least one coding means, 

said coordinate sensor whereby said processing means uses the principle of interpolation to 
determine the position of said detector means relative to said data surface, 

said coordinate sensor v^ereby said processing means uses the principle of extrapolation to 
determine the position of said detector means relative to said data surface, 

said coordinate sensor whereby said processing means uses the principle of triangulation to 
determine the position of said detector means relative to said data surface, 



said coordinate sensor whereby said at least one coding means comprises a 
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means for selectively reflecting at least one selected frequency of light, and 

said coordinate sensor whereby said detector means comprises a selective detecting means for 
selectively detecting at least one selected frequency of lig^t. 

A coordinate sensor according to claim 1 comprising: 

said at least one coding means, whmby said at least one coding means comprises coordinates for 
a plurality of points on said data surface; 

a moveable dement comprising said detector means, whereby said movable element is movable 
relative to said data surface; 

means for determining the path of said moveable element by detecting a sequence of coordinates 
of said plurality of points in the path of said movable element. 

A coordinate smsor according to claim 6 comprising means for analyzing the path of said 
moveable element. 

A coordtrute sensor according to claim 1 , whereby said detector means is selected from the group 
consisting of 

an optical stylus comprising a rod sh^>ed optical conduit body member including 
a writing means for writing on said data surface and 

a detecting means for detecting and outputting said at least one coding means; 
an optical stylus comprising 

a writing means for writing on said data siuface and 

a detecting means for detecting and outputting said at least one coding means; and 
a self-contained optical stylus comprising 

a writing means for writing on said data surface, 

a detecting means for detecting and outputting said at least one coding means, 
a microcomputer, 

a user interface means for communicating witfi a user, and 

a device interface means for communicating with other devices. 
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A coordinate sensor according to claim 1 , whereby said at least one coding means comprises: 

a plurality of dots systematically coded on said data surface; 

each of tfie plurality of dots comprising three concmtric circles partitioned into quadrants; 
including a center circle, 
an outer ring and an inner ring, whereby 

the outer ring represCTts an X coordinate and tfie inner ring represents a Y 
coordinate; 

each quadrant of the outer ring and the inner ring representing a digit of a four digit 
number and further comprising four equal slices; \^4iereby 

the upper right quadrants of the outer ring and the inner ring represent the first 

digit of the four digit number moving clockwise, 

a combination of dark and light slices indicate an X-Y coordinate, and 

the center circle optionally represents additional data. 

A coordinate smsor comprising: 

a data surface comprising a substantially two dimensional planar face formatted with at least one 
coding means for designating two dimensional coordinates of at least one point on said data 
surface; 

a detector means comprising an array of hght sensitive elements grouped together in two 
dimensions for detecting said at least one coding means, and an output means for gmerating at 
least one output signal thereof; 

a processing means for receiving and processing said at least one output signal fi^om said detector 
means, thereby to determine the position of said detector means relative to said data surface. 

A coordinate sensor according to claim 1 0 selected from the group consisting of 

said coordinate sensor whereby said coordinate sensor is designed for use with a computer, 

said coordinate sensor whereby said coordinate sensor comprises a computer display, 

said coordinate smsor whereby said coordinate sensor comprises a computer printer, 
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said coordinate sensor whereby said coordinate sensor comprises a computer, 

said coordinate sensor whereby said processing means comprises a computer, 

said coordinate sensor whereby said data surface comprises a writing surface, 

said coordinate sensor whereby said at least one coding means is printed on said data surface, 

said coordinate smsor whereby said detector means comprises a writing/drawing means for 
writing/drawing on said data surface, 

said coordinate sensor whereby said detector means comprises a writing/drawing means for 
writing/drawing on said data surface and further comprises an original hard copy means for 
forming an original hard copy made by said writing/drawing means on said data surface, 

said coordinate sensor hereby said data surface is made of a material selected from the group 
oMisisting of paper, plastic, glass, metal, synthetic fiber, synthetic material, natural material, and 
a paper like substance, 

said coordinate sensor whereby said at least one coding means comprises a reflecting means for 
reflecting said at least one coding means to said detector means, 

said coordinate smsor whereby said detector means is selected from the group consisting of a 
stylus shaped detector means for hand held use, and a hand held detector means suitable for hand 
held use, 

said coordinate sensor whereby said data siuface comprises an overlay means for overi^ing a 
surface with said oveAdsy means selected from the group consisting of carbon paper, film, 
template, and plate, whereby said carbon paper, film, template, and plate comprise said at least 
one coding means, 

said coordinate sensor whereby said data surface comprises an overiay means for overlaying a 
surface widi said at least one coding means. 



said coordinate sensor \^ereby said processing means uses die principle of interpolation to 
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determine the position of said detector means relative to said data surface, 

said coordinate sensor whereby said processing means uses the principle of extrapolation to 
determine the position of said detector means relative to said data surface, 

said coordinate sensor whereby said processing means uses the principle of triangulation to 
determine the position of said detector means relative to said data surface, 

said coordinate sensor whereby said at least one coding means comprises a selective reflecting 
means for selectively reflecting at least one selected frequency of li^t, and 

said coordinate sensor whereby said detector means comprises a selective detecting means for 
selectively detecting at least one selected frequency of hght 

12. A coordinate sensor according to claim 10, comprising; 

said at least one coding means, whereby said at least one coding means comprises coordinates for 
a plurality of points on said data surface; 

a moveable element comprising said detector means, whereby said movable element is movable 
relative to said data surface; 

means for determining the path of said moveable element by detecting a sequence of coordinates 
of said plurality of points in the path of said movable element 

13 A coordinate sensor according to claim 12 comprising means for analyzing tfie path of said 
moveable element. 

14 A coordinate sensor according to claim 10, whereby said detector means is selected from the 
group consisting of 

an optical stylus comprising a rod shaped optical conduit body member including 
a writing means for writing on said data surface and 

a detecting means for detecting and outputting said at least one coding means, 
an optica] stylus comprising 
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a writing means for writing on said data surface and 

a detecting means for detecting and outputting said at least one coding means; and 
a self-contained optical stylus comprising 

a writing means for writing on said data surface, 

a detecting means for detecting and outputting said at least one coding means, 
a microcomputer, 

a user interface means for communicating with a user, and 

a device interface means for communicating with other devices. 

A coordinate sensor according to claim 10, whereby said at least one coding means comprises: 
a plurality of dots systematically coded on said data surface; 

each of tfie plurality of dots comprising diree concentric circles partitioned into quadrants; 

including a center circle, 

an outer ring and an inner ring, whereby 

the outer ring represents an X coordinate and tfie inner ring represents a Y 
coordinate; 

each quadrant of the outer ring and tfie inner ring representing a digit of a four digit 
nimiber and further comprising four equal slices; whereby 

the upper right quadrants of the outer ring and the inner ring represmt the first 

digit of the four digit number moving clockwise, 

a combination of dark and light slices indicate an X-Y coordinate, and 

the center circle optionally represmts additional data. 

An apparatus for obtaining and outputting the position and movement of a moveable element on 
a data sur£ace comprising: 

said data surface formatted witti a position-related coding means for indicating X-Y coordinates, 

an data input means for obtaining and outputting position-related data from said position-related 
coding means, 

a data processing means for obtaining and analyang position-related data from said data input 
means, 

and a data output means for outputting analyzed position-related data 
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An apparatus for obtaining and outputting the position and movement of a moveable element on 
a data surface according to claim 1 6, selected from the group consisting of 

said apparatus whereby said apparatus is designed for use with a computer, 

said apparatus whereby said apparatus comprises a computer display. 

said apparatus whereby said apparatus comprises a computer printer, 

said apparatus ^^ereby said apparatus comprises a computer, 

said apparatus whereby said data processing means comprises a computer, 

said apparatus wiiereby said data surface comprises a writing surface, 

said apparatus whereby said position-related coding means is printed on said data surface, 

said apparatus whereby said data input means comprises a writing/drawing means for 
writing/drawing on said data surfieu^e, 

said apparatus uiiereby said data input means comprises a writing/drawing means for 
writing/drawing on said data surface and fiuther comprises an original hard copy means for 
forming an original hard copy made by said writing/drawing means on said data surface, 

said apparatus whereby said data surface is made of a material selected from the group consisting 
of p^^er, plastic, gl ass, metal, synthetic fiber, syntiietic material, natural material, and a paper like 
substance, 

said apparatus whereby said position-related coding means comprises a reflecting means for 
reflecting said position-related coding means to said data input means, 

said apparatus whereby said data input means is selected from the group consisting of a stylus 
shaped data input means for hand held use, and a hand held data input means suitable for hand 
held use. 
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said apparatus whereby said data surface comprises an overlay means for overlaying a surface 
wifli said overlay means selected from the group consisting of carbon paper, film, template, and 
plate, wherdjy said carbon paper, film, template, and plate comprise said position-related coding 
means, 

said apparatm wherriiy said data surface comprises an ov^ay means for oveilaying a sur£ace said 
position-related coding means, 

said apparatus whereby said data processing means uses the principle of interpolation to determine 
the position of said data input means relative to said data surface, 

said apparatus whereby said data processing means uses the principle of extrapolation to 
determine the position of said data input means relative to said data surface, 

said apparatus whereby said data processing means uses the principle of triangulation to determine 
die position of said data input means relative to said data surface, 

said apparatus whereby said position-related coding means comprises a selective reflecting means 
for selectively reflecting at least one selected frequency of ligjit, and 

said apparatus whmby said data input means conq)rises a selective detecting means for selectively 
detecting at least one selected fi-equency of lig^t 

An apparatus for obtaining and outputting the position and movement of a moveable element on 
a data surface according to claim 16, comprising: 

said position-related coding means, whereby said position-related coding means comprises 
coordinates for a plurality of points on said data surface; 

a moveable dement comprising said data input means, whereby said movable elemmt is movable 
relative to said data surface; 

means for determiniixg the path of said moveable demmt by detecting a sequence of coordinates 
of said plurality of points in tiie path of said movable element; 



SUBSTITUTE SHEET (RULE 26) 



wo 97/22959 



20 



PCT/US95/16913 



means for analyzing the path of said moveable element 

An apparatus for obtaining and outputting the position and movement of a moveable element on 
a data surface according to claim 16, whereby said data input means is selected from tfie group 
consisting of 

an optical stylus comprising a rod shaped optical conduit body member including 
a writing means for writing on said data surface and 

a detecting means for detecting and outputting said position-related coding means, 
an optical stylus comprising 

a writing means for writing on said data surface and 

a detecting means for detecting and outputting said position-related coding means; and 
a self-contained optical stylus comprising 

a writing means for writing on said data surface, 

a detecting means for detecting and outputting said position-related coding means, 
a microcomputer, 

a user interface means for conmiunicating with a user, and 

a device interface means for communicating wi^ other devices. 

An apparatus for obtaining and outputting the position and movement of a moveable element on 
a data surface according to claim 16, whereby said position*related coding means comprises: 

a plurality of dots S3rstematically coded on said data surface; 

each of the plurality of dots con^xising three concmtric circles partitioned into quadrants; 
induding a center circle, 
an outer ring and an inner ring, \^ereby 

the outer ring represents an X coordinate and the inner ring represents a Y 
coordinate; 

each quadrant of the outer ring and tfie inner ring representing a digit of a four digit 
number and further comprising four equal slices; whereby 

the upper rigjit quadrants of the outer ring and the inner ring represent the first 

digit of the four digit number moving clockwise, 

a combination of dark and light shces indicate an X-Y coordinate, and 

the center circle optionally represents additional data. 
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